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Abstract

In addition to the by now well established applications of group III-nitrides in optoelectronics and for high temperature/high frequency transistors, GaN and AlGaN/GaN heterostructures also bear a great potential for the application in a large variety of sensor devices. Solar blind UV detectors are the best known example of group III-nitride sensors so far. However, recent work has shown that nitrides can also be used for a large number of other sensor functions. Thus, the electric characteristics of simple Pt/GaN Schottky diodes are significantly influenced by the presence of hydrogen and different hydrogen containing gases relevant for the combustion monitoring in automotive engines. Similarly, AlGaN/GaN heterojunctions with their characteristic polarization induced two-dimensional electron gas (2DEG) turn out to be very sensitive towards wetting by polar liquids or the exposure to free ions as well as electrolyte solutions with different ion concentrations

This talk gives an introduction to the growth of pyroelectric GaN and AlGaN layers and the control of crystal polarity. The realization of AlGaN/GaN heterojunctions and the formation of a polarization induced 2DEG will be discussed. 

The main experimental observations for different sensor applications of this material system obtained so far will be presented and the first steps towards understanding of the physics behind these phenomena will be described. In addition first results for the biophysical application of III-nitride based sensors  will be presented and the possible realization of smart sensor systems with integrated signal transmission will be ruled out.
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